City is the main body of energy consumption, and also the main battlefield of energy transition. With the proposal of energy revolution strategy called "four revolutions and one cooperation", urban energy transition becomes an important proposition in national energy pattern. Suzhou proposed the declaration of building an international energy transition development model city and explores the impact of energy on urban sustainable development by taking itself as a sample. Based on the experience of energy transition in London and analysis of economic, energy and industrial structure in Suzhou, this paper puts forward the sustainable development goals of Suzhou and studies strategies for the Suzhou sustainable development through "bow-string-arrow" theory model of Suzhou energy transition. This paper argues that Suzhou needs to further deepen the clean energy and energy conservation, at the same time, promote upgrading and optimization of city industrial structure through technical innovation and policy guarantee, so as to achieve rapid and high quality economic growth, and promote comprehensive energy efficiency.
INTRODUCTION
Cities are the main body of energy consumption and the main source of carbon emissions. The report published by the international energy agency in 2009 indicated that cities and towns accounted for about 70 percent of the CO 2 emissions all over the world [1] . The "four revolutions and one cooperation" energy revolution strategy put forward by general secretary Xi pointed out the direction and road for the energy transition and upgrading in China. At the same time, the 19th CPC National Congress also puts forward the requirement about promoting energy production and consumption revolution, and building low-carbon, clean, safe and efficient energy system. Therefore, the sustainable development of Suzhou has become an important issue [2, 3] . 
RELEVANT PRACTICAL EXPERIENCES ABROAD The Basic Situation of London
London covers an area of 1577.3 square kilometers and has a population of 13.88 million people, GDP of 2012 reached $731.2 billion (equal to 4.82 trillion yuan), total energy consumption in 2012 was 16 .4846 million tons of standard coal (coal accounted for 0.063%, oil accounted for 22.08%, natural gas accounted for 47.05%, electricity accounted for 30.54%, others 0.266%). The GDP per capita of London is 347,000 yuan, energy consumption per capita is 1.187 tons of standard coal, and the energy consumption per ten thousand yuan is 0.034 tons of standard coal. Energy structure comparison between Suzhou and London is shown in Table 1 . As can be seen from Table 1 , Suzhou has a certain similarity with London in terms of population and economy. As or energy structure, there is also a high similarity between Suzhou and London, where the proportion of coal in total energy consumption was once up to 76%. But the energy intensity of Suzhou in 2015 was 0.567 tons of standard coal, which is about 16 .68 times that of London (0.034 tons of standard coal per ten thousand yuan). It can be seen that London's energy efficiency is much higher, the process of its energy transition is worth learning for Suzhou.
The Influence of Industrial Structure on Energy Structure in London
London established a fairly advanced industrial system before the Second World War when the gross industrial product accounted for about a quarter of national GDP [4] . And industrial transformation and deindustrialization began after the Second World War. The industrial structure of London shows in Table 2 . The future industry development and layout of London is about to be intensive, compound and integrated. Then gradually improve the energy efficiency and the level of the industry, and form an industrial structure dominated by advanced manufacturing. At the same time, the development of clean energy and renewable energy should be increased. Government of London also encouraged the development of combined cooling, heat and power system and decentralized small renewable energy device instead of part of the power supplied by the national grid as to reduce the loss caused by long distance transmission. With efforts of government, energy demand in London was fall and environmental problems improved. Suzhou should also adjust its industrial structure and shift from traditional heavy industry to high-tech industry in order to reduce energy consumption demand and environmental pressure.
THE EVOLUTION OF ENERGY STRUCTURE IN SUZHOU

Total Energy Consumption of Industrial Enterprises above Designated Size in Suzhou
The total energy consumption growth rate of Suzhou is slowing down, and its coal consumption is also under control. But a high proportion of coal in energy consumption structure remains unchanged, consumption of coal is still high, thus further reduction on coal consumption, achieve energy clean production is the first task of Suzhou's energy reform. The total amount of industrial energy consumption in Suzhou during the 12th five-year plan period is shown in Table 3 . 
The Relationship between Energy Structure and Industrial Structure in Suzhou
The center industrial structure of Suzhou is shifting from the secondary industry to the tertiary industry, and the tertiary industry accounted for more than the second industry in 2015 the first time. In the energy structure of the industry, the proportion of coal is gradually reduced, and the proportion of electric power is increased, as shown in Table 4 . It is said that the distributed photovoltaic power generation capacity in Suzhou occupies the first place in Jiangsu [5] [6] [7] [8] . 
The Relationship among Energy, Economy and Environment in Suzhou
The industrial energy consumption in Suzhou is effectively controlled, the growth rate changed from 3.5% in 2012 to -0.74% in 2015 while GDP is growing at an annual rate of 7.86%. At the same time, the industrial added value and CO 2 emission are growing rapidly from 2011 to 2015, but the carbon intensity (tons per ten thousand yuan) was reduce from 3.30 to 3.12, energy consumption per unit GDP during the 12th five-year also dropped by about 18%. The carbon emission intensity of industry is continuously decreased, which indicates that the industrial structure of Suzhou is continuously optimized and energy efficiency is improved, but the work of energy conservation and emission reduction needs to be further strengthened [9] [10] [11] [12] [13] [14] . The details can be seen in Table 5 . 
GOALS OF SUSTAINABLE DEVELOPMENT DRIVEN BY ENERGY TRANSITION IN SUZHOU
Each energy transition will inevitably promote the development of city and the progress of society. The more advanced the urban form, the more efficiency the energy utilization mode or the utilization of new energy [15] .
The Overall Goals
Based on the domestic and foreign advanced experience of energy transition and the development trend of urban transformation and upgrading [16] [17] [18] , this paper study the construction goals of model city from two aspects as quality of city's economic development and residents' living standard. For goal one: realize the biggest economic growth with minimal energy consumption. For goal two: the quality of residential life should be improved comprehensively, and people are more harmonious with nature.
On the one hand, goal one is the necessary foundation to goal two, which means a comprehensive control of energy consumption and significant reduction of CO 2 emissions with the biggest economic growth should be carried out to achieve goal two. On the other hand, goal two has certain constraints to goal one. Building a beautiful Suzhou requires people-oriented, coordinated development of the economic growth and resource, environment. So a high energy consumption and high growth develop mode must be changed, and economic growth will slow down either.
Under the guidance of the above goals, this paper using the trend extrapolation method to determine divisional targets like rules on industrial energy consumption, GDP; energy intensity, energy consumption structure for 2020 and 2030 combined with development of economic, social and energy structure in Suzhou and national energy development strategy [19, 20] .
Energy Consumption and Energy Intensity Development Goals of Industry
By 2020, the total amount of industrial energy consumption in Suzhou will be controlled at 8224.62 million tons of standard coal, and the energy intensity will decreased by 18% than 2015, and steadily decline in 2030. Curve fitting of total energy consumption, GDP and energy intensity is shown in Figure 1 and Figure 2 . And the exact data mentioned above in Suzhou by 2020 and 2030 are listed in Table 6 . 
Goal of Energy Structure Development
According to the 13th Five-Year Plan for energy development of China, non-fossil energy will account for about 15% of total energy consumption and carbon intensity will be 40% ~ 50% lower than that in 2005 by 2020. According to relevant research, the carbon emission intensity reduced by 40% to 50% can be converted into energy consumption intensity reduction by 30% to 35%. According to the relevant agencies, China's coal consumption will account for 54% of primary energy in 2020. Based on this guidance, the energy structure of Suzhou in 2020 and 2030 is obtained by extrapolation of trend, as shown in Table 7 . 
"BOW-STRING-ARROW" MODEL FOR SUSTAINABLE DEVELOPMENT DRIVEN BY ENERGY TRANSITION IN SUZHOU
Due to its relatively poor renewable energy, Suzhou must rely on a large scale and high proportion of clean energy for energy consumption and supply in order to promote urban development. Based on Porter's "diamond theory model", the elements for sustainable development strategy of Suzhou are analyzed as follows: clean energy, energy saving, scientific and technological innovation, urban industrial clusters, and policy guarantee. Based on Ni's "bow-string model", this paper constructs the strategy of sustainable development for Suzhou and named "bow-string-arrow" theory model. Among them, clean energy and energy saving are hard elements (bows). Technological innovation and policy guarantee are soft elements (strings), and urban industrial cluster are "arrow", as shown in Figure 3 . Only with the proper coordination, the "arrow" (urban industrial cluster) can shoot farther and the city can develop sustainably.
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"Bow"-Clean Energy and Energy Saving
For sustainable development driven by energy transition of Suzhou, a development mode of clean energy supply and efficient energy saving is the hard element (bow) and the key measure.
CLEAN ENERGY
In Suzhou, the realization of clean energy supply has entered a rapid development. The main measures are as follows.
(1) Receive external clean power in maximum In 2012, the first "external electricity into Su" extra-high voltage transmission project in Jiangsu province called Jinping-Sunan 800kV dc transmission project was successfully delivered in Suzhou. With full load operation, the power transmission power can reach 7.2 million kW, accounting for 30% of the maximum power load in Suzhou. Over the past four years, the 2059-kilometer route has sent more than 100 billion kilowatt-hours of clean hydroelectric to Suzhou. Thanks to this, Suzhou can reduce the consumption of standard coal by about 30 million tons, reducing emissions by about 85 million tons of CO2, 80,000 tons of SO2 and 90,000 tons of NOx (NOx). Huainan -Nanjing -Shanghai 1000 kV power transmission and transformation project called Sutong GIL composite pipe gallery has started, after the completion, a extra-high voltage ring in east China would be a great platform as a battery and receives external clean electricity for 35 million kW in maximum Suzhou advance energy transition and clean energy with intelligent energy configuration. Suzhou has built the world's largest source-grid-load friendly interactive system. it has achieved 1.1 million kW millisecond interruptible load emergency control in the summer of 2016, and become a powerful guarantee to access to clean energy. The proportion of clean electricity in Suzhou is expected to increase to 50% by 2020.
(2) Develop local renewable energy According to relevant prediction, in 2020, the installed capacity of renewable energy sources such as photovoltaic and wind power in Suzhou will exceed 2 million kW, and the installed capacity of renewable energy will increase by 40% annually, and the proportion of clean electricity will reach 55% under the support of external hydroelectric.
ENERGY SAVING
The modern science social development mode should be efficient and intensive, and also an energy saving development mode like London.
According to the data of 2010-2015, the annual coal consumption of electric power, thermal production supply and ferrous metal smelting and rolling processing industry accounts for about 75% and 23% of the total coal consumption in Suzhou, respectively. Key energy saving measures include: industrial transformation and upgrading, industrial chain shift to manufacturing, rational distribution of traditional industrial technology transformation and new industry development; Building energy efficiency improvement, and ultra high efficiency electrification application in integrated designed new buildings; Strengthen the public transport system and promote electric vehicles; Further improve the utilization efficiency of coal, optimize the regional distribution of coal-fired power plants, build a high-end power grid, and improve the demand side responsiveness.
"String"-Science and Technology Innovation and Policy Guarantee
Technological innovation and policy guarantee are important support for the sustainable development strategy for Suzhou.
TECHNOLOGY INNOVATION
The technology innovation of clean coal, renewable energy, virtual plant, energy internet and large-scale energy storage are indispensable to drive the sustainable development of Suzhou.
POLICY GUARANTEE
Further promote the optimization and upgrading of industrial structure, encourage the development of new energy industry, and provide policy support in energy technology innovation. For an orderly energy transition in Suzhou, the following policy recommendations are put forward.
(1) Develop emissions trading Refer to the experience of the developed industrialized countries such as America and Germany, Suzhou should develop an emission permits market, and set up a special government management department to investigate all the emissions like sulfur dioxide, carbon dioxide from industrial enterprise in the city which is also responsible for issuing permits to emit, verify enterprise application report. For enterprises that exceed the allowable discharge amount, they shall be forced to pay a fine, and they shall fill the amount of excess discharge investigate to effectively control the total emission of pollutants in the city.
(2) Promote the market application of renewable energy Through the incentive policies to guide researches and market application on the solar energy, wind power core technology. Enhance the advantages of renewable energy by restrictive policy, accelerate the replacement to traditional energy sources, such as purchase wind power at a preferential price. Investment subsidies and tax breaks for the solar energy, wind power projects.
(3) Increase incentive policy for technological innovation Further strengthen the tax policy support in order to encourage enterprises to carry out technological innovation. In addition to the regular tax policy, about 30%-50% of research cost could offset tax like France and other European countries, which shows the support of government departments for knowledge-based economy.
"Arrow"-Urban Industries
Urban industrial clusters are the "arrow" and the cornerstone of urban development. Only a high-quality arrow with reasonable cooperation of the bow and string can make the arrow shoot farther.
Suzhou has now formed a "4+6" high-tech park pattern (4 state-level high-tech zones and 6 provincial high-tech zones). Among them, the four state-level high-tech zones are all included in the "9+1" framework of national independent innovation demonstration zone in the south of Jiangsu. In 2015, GDP of Suzhou national high-tech zone reached 415.1 billion yuan, industrial output value 905.8 billion yuan, the new and high technology industries output value 551.5 billion yuan, high and new technology industrial output value accounted for 58.5% of the total Rules on industrial output value.
In the future, Suzhou will form a new trend of "126" base on the development of manufacturing industry leading by emerging industries. It is one big super industry, namely electronic information industry; Two high technology highland, namely nano and biopharmaceutical; Six key developing direction of advanced manufacturing (A new generation of electronic information industry, high-end equipment manufacturing industry, new material industry, software and integrated circuit industry, new energy and energy conservation and environmental protection industry, medical equipment and biological pharmaceutical industry). Urban energy transformation will play an important role in energy supply, industrial upgrading and technological advancement from traditional industries to high-end industrial development.
CONCLUSION
In conclusion, this paper summarizes the successful experience of London which once had a high similarity with Suzhou in energy consumption, and proposes goals of sustainable development for Suzhou from economic and energy structure based on a deep study of the evolution process of Suzhou's energy structure and national energy development strategy. Based on the urban development needs, this paper puts forward the "bow-string-arrow" model of sustainable development for Suzhou, and gives some important measures. The research results are of great significance for building an international energy transition development model city in Suzhou, and strongly support Suzhou as a "Chinese sample" for the sustainable development city driven by energy transition.
